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- The’ ins trument Was operaticnal throughout the. mission artd i oe ra-induced - 
film dégradations consist primarily of various. 12 ght-s truck areas at the bes. -= 
ginning and end-of each pass record: ‘Their eppesrances of the fiin conform ie 
t- *he fortes Une repetithy A pattern: a =e 
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(so ), lst frame: an equipment shadowerapt not readily, Jetectable, in all”, 


e S fa 
e * see a : 
fs - ‘ _¢ : é ; Pe ae 2 - "es - -: oo. 
. % : ere nn 


a 
PP 
if 
i 
d 


. (bd) Sth-from-last frane: an,edge-to-edge a1 aréa of. uniform fogp-egpront- =, me 
nately 6 inches wide. - This is reported to result from erick ees boaataaaer 
. the vehicle's. ablative ai . 


(c) Nextetc-last Paces & small Light prace of irregular configuration ._ 
cericrally.found on, the fiducial edge at the take-up “end of the format... ir 
is the regult of light passing through a drum leak: and reYlecting. onto ate 
thin from a hi¢gh- finish thermal surface * the berrel of: the camerai i’ 4 












__" (@)eiast! frames An. egiliment -shadevetaph peecaesit mast, ‘hk: pees 
* gradation. of imagery within, the effected ‘reas. is not: severe except 


fifth-from-last fréme where the uniform fog ng Ocetnd / "the: degree-of) ee: 
- gradation depends*on solar elevation’ and’ “pzimith’ and.on; the” Terigth‘ L thes 
an cemeracoft bepted: OTL one. ternination oF a Pybtographic’ Bee ae > ee 
a, Intermi {tent eer rs streaks are 2 a paar and a: oe. 
Their caude :is unknown. Most of these streaks riti roughly parallel tos’ 7% 
‘major filn axis through (or near) the frame centers. Some of, the ‘streak? or 
paths appear to coincide, with field flattener movenents,. but dthers do, nq G2. 3, 
as readily conform’to a! possible “relationshi between “thes akg and. aca se *2: 
tion of: the field: flattengry Sgt tae vaf, ~* F petehe “2h RIES oe St 


ee ‘% ate Sg ee 
* ac a > ace 
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Continuous r&il sergtches are “present. on” Both film. ‘dages. . Most. frames <<: 
contain a group of short) fine, longitudinal “emilsion scratches. under. tt tes 
cogera number ond similar-heavier scratches that extend, froai’ the. take-up of: 


the frame to the viginity. of the camera number.. Although the. latter. are.moré 
prominent | than Have beeh observed in previoug missions, degradation, remains», 
slight. - Both types of ‘scratches are tentatively identified’ as \ scan ends ol 
réller scPatches, caused during fila ‘transport as. the- scan arn m returng “toe. a 
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The unit 3 “was operaticnal ‘euecuciouls « the i itso: “and: ‘the majority of. 


the cariera-induced re geet tts are on the order of those. ‘noted in: the: twa: aoe 
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- out-of-focus Sa ibisiwhice has. not a observed pe Mission 1015. De- 
tails of the more common light leaks, eerarceets and 60- forth = be gee 
after sock ae of the focus, anomaly. 


ee ee * : “e 
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The degraded : areas are on: the fiducial edge of the sie to the ~~ 
vicinity of the shrinkage markers at the} take-up and supply ends of the. 
frames. Degradation te more consistent4and prominent. at take-up.” However, ee 
derradation at both ends of the formats {s sométizes’ so subtle that detee- 
tion is difficult, particularly when the’ magery in the affected area does... 3 > 
not contgin ‘sifficfent culture for reference and ,comparisoa” purposes." ‘the ies 
size and contour of the out~ofrfocus aréas#vary but. the estimated total”: : 
image degradation within the individual frames does not exceed 1 pefcent> we 
Obviously, however, the. presence "of. a focus problem merits attention with- “ 

out regard to the physical extenttog the degradation.’~ Precise” determination . 

of the initial appearance of the out-of-focus condition ‘in this nfssion. vas? 
hampered by cloud cover ,and/tr lack ‘of culture in the early photographic » — 
passes, “but there is, evidence that, the anomaly already, ate? in - Pass ; 
and was: possibly pregent, as early ‘as pass 2b. a ‘FS ; 2 


ae one, ea 


Extensive Sivdati gation of  revious mission = récords, that” 
similar degradations, such as. Missions. 8 1004, 1007,. 1010,” ‘lolz, 
indicates a possible relationship. between: format. Bitchy the 
individual formats‘relative to” “tbe “major axie of ti fis). af hithe 
of the out-of-focus” condition. *Apparently;: ‘piteh: ‘veriat 1, BE 
significant. fagtor. In sddition, it appears. that ry oritieal’ “ait BLaC 
between the pitch of the supply and take:up format. ends must” ‘occur, 


in order :to anduce degracartens sg ae ee ie ee Sea <i re are 
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‘Ho: ‘focus ancaaly. is detectable in the fwd ae. asia ‘acquires ces 

: this ‘mission. The format pitch measurements, are Eelatively stable .through- ioe 
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Certain eontulipan’ may be ieoune from the above Poulatiques “and coms” : ae 
ments but caution is advised. The. pitch measurements were obtained with a po ‘ 
7X monocular fitted with a 0.005 inch reticle.- In addition to thé-obvious. . f 
limitations of the instrument itself, there is the,possibility of busan: = , 
error in taking off the values Purthernore, . it is difficult to detect the 
presence of. degradation and-even more “difficult to assess’ its ‘extend where _> 
no culture or prominent terrain features are imaged. ‘Bearing these factors . -- 


in mind, the following conclusions are ORs SreGs 
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pitcheat supply) which must be attained in order to induce a detectable out--’ 
of- 8 gondition. Maximum degradation in this: mission “is observed-in pass .. 
57D (whic cojricidentally,. contains a high culture’ “content) and ‘the pitch ° 
readings At take-up averaged 0.240-inch while the, supply pec | values aver=~ hae 
aged 0.255 inch. Although the differential between take-up ‘and stipply © . . 
(0.015 {nch) is present in other passes, | in no other vase is th the degradation. 
observed to be as extensive. So aa Cee | Ese 4 acs See 


. . Dad AY. mg a> . 
°. = ae ce ga Pe as 


(bv) The differential Satueed the 2 ends of the corm is “gis0' ‘a. E potent 
factor. Refer to pass 41D, where the difference is 0.020 inch end degrada-- 
tion is not only readily detecrenre at. both. ends. but. now appears. to. be. more... To 


(a) There is a critical displacement. ‘ratio’ ‘(piten’ at Soke up. versus pO ees - 








proarneny at supply. Bee ee ae oe ate oeePe iS ape = 
ODI ATR SSSA eas 
(c) Finally, ftsarpeare that pitch displaceneat. 3 rat ° ce vai tfer 


ential must combine in a.critical relationship. of Values ‘in: order .to’ ae eS a 
maximum degradation. A shiftin this relationship will alter the. Seerse. and-;3 - 4 


even ee location of the out-of-focus condition within: a frame.: eee Se: po : 
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"The aft panoramic second ecnteing a number of light-struck areas s similar’ > ~—. 
to those Present = the fwd. material. HweNers: the | Fepetition Pebcers difs ~ 


















fers slightly: - ma 3 : ae Oe ae gh eae ioe 4 
(eons eh oe Dee i ae ee Is ce Rt Py 
(a) lst. frame: =) equipment shedoveraph appears in = ‘fer ‘passes. = ree ier te ae I 
(») 6th-from-last frame: an. edge-to-edge | area. of uni fore fog,” ‘bpproxk—S 
mately 6 inches wide, ; a — ces Pe Te. 
(c) 2nd/3rd-from-last PRO a light trace ae the “franes which | ae oy 


may shift into the supply end of the 3rd-from-last. frame or to take-up. fe Bee 
the 2nd-from-last frame. ‘An ee meee ci gocastenely appears in foe ae 
ite Parees eB, Cure: 4 










the 2nd-from-last araee 





(4) Last frame: an equipuent“shadoveraph 1s mon af paket sae ate 
pRssees and -e:ber-type JiEne. trace {s detectable in'a'f eu passes; ER Ee ade. 
te $8 ek 8°, i. ae : Satis 2 her STK 

The same Seucvacingntes scratches. noted. ih ‘the: find ‘parol mig recor re 
present in the aft material. A continuous plus-density” ‘streak. runs 


the frane-centers of pass uD. _Minud-density, streaks are seheenitten tan ‘ Sree 
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Py Oe ler Ceres os 


. 4 


é Pa i oe tL perfcrmed without malfunction and proéuced good-quality 
imrez. All cf! the stellar rrames were useé Yo advay+age in the vehicle 
attitude analysis. It is telieved that the attitude valves cbteined from 


cach frome are correct. As 2 matter cf interest, it is noted that tke 


h her reduced values do not sguare with the stellar reductions. with ref- 
Crenee Yo roll, tor example, the horiccs: cat nieca! apis e ewice és such 
et (in terms of actual minutes st arc) as the stellar reductions reveal. 
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Ae cyovinmely 2) lramcs pees stellar images which sre cistorted to 
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Pass 8D, fraze 21 (fw3) 
Pass 21D, frame 103 (fwd) A y 
Pass 30D, frame 17 (fwd) ; 


(Pasq.68D, frame 15 (aft) . cm! 
Pass Y2D, frame 70 (aft) 
- Pass Toe, frame 12 (aft) . 


In addition, the uniform fog present in certain frames cf the rancramic 
photography (See Items } and 2 of this part) Gsysed the dot reader to mare 
erroneous interpretations of the binary data a number cf tines curicé whe 
vinary readout. 


tad 


The frequency marks are flared, but the marks ard atterncarnt refiectes 
images are recorded outside of the formats. However, intensity cf the xarns 
"is-not consistent, and they offen range from underexpcsed +9 aseguately ex- 
posed within a pass. The end-of-pass merners are heavily sverexpcsed. The 
horizon format fiducials ‘are slightly flared throcghout whe Swd parncramic 
material. One of the horizon fiducials is similarly affected in the eft 
panoremic record (the fidugial adjacent to the pancrazic frames in the ster- 
board horizon formats). The carera nurter is slightly flared, end the adie- 
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FIGUFE 1. DESCFIPTION OF PEOTOGFAPHIC DATA 


The data pertaining: to photographs contaired in this p-tlicetion ere 
defined as follows: 


suffix D indicates that the /photosrsphy was ecqul during the 
descending portion. Suffix‘A indicetes that the photoerephy wes | 
acquired during the ascending portion, snd suffix M indicetes thet 
the photography vas acquired during = pass that includes roth 
ascending and descending portions. An addition»l suf‘ix, £E, 
indicates that the pass vas an engineering operetion or thet « por- 
tion of the psss has teen edited. 


PASS: A pass is the es that. the (photons Of =n ortitelfMPevolution. The 
> 


DATE OF PHOTOGRAPHY: The dete of photorrephy indicetes the dey. month, 
and year (GMT) that the photography wes scquired. 


UNIVERSAL GFID COOFDINATES: These coordirates are included to locste 


" | the illustrated photography within the panoranic form+t. - 


ENLARGEMENT FACTOR: The enlargement fector is included to indic»te the 
‘numter of diameters the originel m=teriel bas teen ernlerged in the 
photosraphic illustration. 


GEOGRAPHIC COOFDINATES: These coordinates sre included to irdicete the 
latitude and longitude of the penor=ciec form=t. 


ALTITUDE: This measurement is the verticel distence rom the vehicle to 
the Hough Ellipsoid at the time of the scquisition of the pkotoarephy. 


PITCH: Fotation of the camera about its trensverse »xis. Usine eppro- 
priate aeronautical terminolory, positive readings indicsete nose-up- 
attitude and regntive readings indicate nose-down attitude. 


ROLL: Rotation of the cemera stout its longitudinal axib. Using 
appropriate eséronautical terminolocy, positive readings indicate 
left wing-up ettitude and negative resdings indicste right wing-up > 
attitude. . - oo 


° 
YAW: Rotation of the camere stout its verticel exis. Positive resdincs 
indicate counterclockwise rotetion when viewing the sround nedir ° 
from thé vehicle-mo.unted caners in-flight. 


LOCAL SUN TIME: This time is included to present to the viewer » 
realistic time of ecquisition of the photogrephy illustreted. 
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Enlargement Factor. .... + + 6 - - »« Contact | 
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+ Altitude (feet) ......-. . « €27, bho 
Camera Attitude Vehicle: ae” | 
Pitch. ©. 2 2 2 oe 6 eo 2 ee +o + Hot Avallatle 
Foll . s @ . a * e@ « a -¢ © @ # »® ° e Rot Availatle . 
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* PART“. FILM 








l. stals: e 
The film Scotage/frane totels fc Mission 1 1919-1 are as follows: 
Master (FWD) Panoramic C:ner:: 7,254 ft/2,329 franes 
Slave (AFT) Pancrsnic Cumera 7,362 £t/2,779 frases ? 
Stellar Canera ‘SL tt/ 4Ol frames : 
Index Camere = ° “ 90 ft/ 4Ol frenes a 
(Note: ALL foctuce figures sre process mechine Ssoteges.) 
2. pe eeestaes : 
This section provides evalustion of processing, density, ecntrast, * 


and physical condition of the origirsl negatives. Processing date are 
scstracted from records maintained ty the processing contractor. 
Evalustion of exposiire ani physical condition of the film sre accom-. 
plished by on-site inspection of the peat taterisl as it is made. 
aviailstle for treskdown ond aches Sa finsl, more thoroush exsminsation 
of the criginal netative is conducted ty photographic snalysts st s id 
l..ter d-te . ; we e 


pS.) Senersis wage. of the .@ photography etteained in this cission- - 
received adeiiste exposure. However, low soler elevetions end/or 
variations in terrain reflectivity caused some departures from normel. 
Densities range from thin (in photography <cquired-at low solar ue 
elevations) to heavy. The*majority of the density velues (approximasely * 
50 percent) fall in the medium category. Similsrly, mst cf the ° 
photography cont;:ins medium-contrast imagery. 


The following development levels were explayed in processing the eee 


*, Master : Slave 
Primary — 22% ’ 2st 
Internediste 326° - 55% : 
Full - Lot 19% * 
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Sixty-four processing level charges were required for the master 
(fvd) panoramic record and #1 chenges for the slave (aft) msverial. 4 
Three parts required special printing. , 


_ 3 Physical Film Degradations: 


» Pass 5D, frame 112 (fwd) contains numerous transverse es ulsiok 
scratches. Similar, heavier scratches are present in hs 239, -fraze 
45 (fwd) near frame-center. In pass 21D (fwd), frepes 20-137 sre . 
degraded by numerous, small longitudinal emulsion scratches. Cortinuous 
heavy, parallel tase scratches are present in pass 41D, frames LE-59 (aft). 
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4. Film PAcessing Curves: . | ; 
The following graphs sre reproductions of the film processing iz 
_ curves provided by the processing contractor for Mission 1019-l- ‘ 
e > . == te ° 
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Be PART ill, IMAGE QUALITY ~ 
Ls - Definition of Photographic Interpretation (PI) Suitatility: 


Tni's is an assessment of the information content of photograpric 
reconnaissance material and its interpretability. A nuster of inter- 
related factors are involved, such as the quality of the piotogrephy, 
‘the extent of target coverage, scale, ‘and weather limitations. How- 
ever, the criteria for assigning a PI suitability rating may te reduced 
to (a) the scope of the photographic coverage and (b) the degree.to ae 
which a photoyspberpreter may extract useful and relistle informstion 
from the material. . ; . : 

PI suitability. ratings ¢ ere categorized as Exéellent, Good, Fair, 
Poor, and Unusable.° These. ratings refer to the overall, interpretive 
value of the photography obtained from a particular resonnaissence- 
mission. Individual targets may also be assigned PI suitability retings 
if that is necessary or desireable. The standards that det termine sssigre. 
ment of the various Patines, are as .follows: .- a. : 


“¢ Excellent: The photography is free of: deeceaution: by camere mal- ~~ 
functions or processing faults and weather conditions are favorable 
throughout. The imagery contains sharp, well-defined edges and corners, 

-with no unusual distortiéns.. Contrast is optimal and shadow deteils, 
as well as details in the bighlight eréas, are readily detectatle. 
Observation of small objects and a high oréer of mensuretion sre made 


-. possible by the consistently superior quality of the pnotogrepiy. 


Good: The photography is relatively free of degradations and limit--_ 


- ing weather conditions. Edges and corners of objects are well-defined. 
No unususl distortions are present. Detection and accurate “‘mens-ration 
°% Small objects is feasible, but to a BEBEEE degree than in material 
rated as “Excellent.” , . é-3 . 


Fair: Degredation is minimal but the acuity of the otoeany is - 
less than optimal. -Edges and corners of objects are-not crisply defined 
‘and there is loss of detail in shadow and/or highlight--ereas. Detectisn 





and identification: of small objects is possible but eceuracy of mensuration — 


is reduced by ‘the less-than-optimum contrast that prevails. 
. . a8 - “. ee 
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2 
Poor: Camers-induced degradations end/or westher limitstions severely 
reduce the quality of the photography. Definition of edges and corners 
is not sKerp. Only gross terrain features and culturé may te detected 
. or identified an distortfon of form may exist. Accurate mensuretion of 
/ even large objects: is doubtOn. 


* unusable: . Degradation of the photography completely precludes 
detection, identification, tnd mensurati¢n of cultural deteils. 


PI Suitability, Missign 1019-2: 


The PI suitabdtlity of Mission 1019-1 ranges frpm fair to good. The 
photographic coverage sffords, observation of 71 tergets. A few of the 


4 


coverage highlights reported in the preliminery readout ere: -* | 
. (a) Possitle new electronics facility under construction at a 
nuclear Mica overs pround.© i, ve 


~ (bd) "Identification of 2 new fixed field missile sites. * . 


* . @ 


(c) New identification of a protable missile training site. 


(a) Confirmation of a previously suspect nucleer wespons storage sres. 

Interpretation of spproximately 30 percent of she targets wes : 
hampered by unfavoratle wae ened conditions in the target ereas. . Low 
contrast.and/or obliquity fuMher complicated observation is a sumker 

_of cases. Claud reflectance streaking is detectable in portices of the _* 
photography, but the attendant degradation is not signifipant. (Tis- 


snomaly was discussed in some detail in the report on Mission pL): ) 


Pod 


The initial scan of the mission record vas performed in 8 ; 
relatively short time, without the aid of the precise analytical and 
mensuration instruments normally employed. Continued study of the. 
film may reveal additional targets and may alten some of the information 
obtained during the’ initial interpretation phese. 
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3. Definition of Mission Information Potential (MIP): 


Toe The Map ig an arbitrery number, not Limited by terminal val: “es, which 


is subjectively assigned to-the panoramic photography of a mission and . ’ 
which compares it to the othér missions. It is meant to te a measure of 

the. camera's maximum capability for recording information, discounting 
adverse atmospheric conditions, minimum solar elevations, cemera 

Bel eunctions. or other factors which reduce the quality of the photogrephy.- 


= & 


‘ cate 


of the photography. 


" falfunctions. ; | - 
t ¢ Sites 
; b. Select frames ‘which are free of clouds’ or atmospheric - 72° 
‘attenuation. eo ed Coe 
c. Eliminate the first 10 frames and last frame of a pass a 







% 


“The MP is bawed on the best photography found in a mission, even Con 
thovgh the photography may be limited to a few frames. Since these- oan as 
frames are cengidered to be the best in the mission, they do not indi- . 


the overall success, average quality, or general interpretability 


# 
Criteria for selection of the MIP frame: 


a. Eliminate all ,POneS One of the mission ‘affected ty sates. 


because these may te affected by ‘incorrect scan speed. 

Select: fraces that are in a continuous strip of approxi- 
"Y0- cloud tree frames because cloud Shadows from weathe 
e. és ehea the horizon cameras that the panoranzic 


photography is no%, affected by epparent vehicle perturbations. 


f. Select targets that are near the center of the format and~ 


on frames as close as possible to Yernens for scale purposes and to 
eliminate obliquity. 


ry 
- 
- 


- g.. Select frames having near optimum solsr elevation. 
a) 


. he. Select a high-cohtrast target (preferably ar airfield) and | 


compare the target to 9 previous mission which has been given sn 


MIP eetIne: 


4. MIP, Mission 1019-1: 
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Based on the foregoing criteria, the airfield near frame-center 

of frame 14 in pass 57D (fwd) is selected as the MIP example for this 

Anission and is assigned a rating of 85. In general, the photographic 
quality of the master (fwd) panoramic record is judged to be slightly 
better than that of the slave material but the difference is neither 
consistent nor uniform when evaluated on a frame-for-frame basis. The 
oversll quality of the panoramic records is considered compersete to ° 
Mission.1015, 19-30 oe 1964. 
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the imoge auolity in miasion photography. The spread function. curve... 
represents 1: scamiticn of the sepurute elements of the photographic | >” - 
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‘value, a single numter is determined frog the spread function curve - 
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‘ expressed as a micron distance in =e spice and @ey be converted toeees: S 
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plot Of deflection vérsus distunce. The deflectios % 
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This ‘atuay 5 cer eaente a statistical apalysts of the “eloud gover on 
- the. photogr of Migeion 1019-1. ‘The basi#-@f this study is the cloud * - 
' cover data Yor each quarter segment ‘ot @very=indi vidual frawe of - = =) 
photography. Pe date is obtained by analysts specifically are in, 

| cattme rene. cloud cover by designated cetegories. a | 

“Five cloud categories have’b been formulated> for use in this “_@ é 
photography (Reference, Table 1):* These categories allow for the wide - 
latitude of cloud cdver conditions commonly found’on a frame of this, . 
photography. Note in Table 1 that a mean, cloud” percentage value has. x 
been calculated for each category ‘for use in determining a. combined a 
cloud cover percentage hed all operational aati alee the’ migei ee. . 



































-. The occurrence of’ each cloud ‘category. within an operations ; pass: oe en 

is expressed as a percentage of 100 and i ‘appears in Table ‘2.:- Each per-_ =. |, le 

‘centage is agFatio of the number of ‘occurrences } Of a given’ ¢ cover o 
: category to the total number of cloud observations. cy ry Rah Stes 4 Rare nd 


For example: * if the number of category a. occurrences: 
is 200,out of a total of 1000 (250 frames x. Ng 
combined, , then 20, Percent, of. the” fase weyla 


AG Aigo a” Peloud’ cover: percentage” per. pass’ is ‘included in he ‘Lest * pears 
colamn of Tabie 2 under. "cloud: cover $. pér_ pass". This value is ders, ee 
termined by the summation of the products, of, category ‘percentage ini 
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each : pass and the mean cloud percentage for that: category. as 
- in ‘Table 1. For examples: if it. is. determined. that the - ~follo 


Souraee®. exist in a S htacds jepdee she TS Pa ae - 


20% Category i 

15% Category 2° 
-_ 30% Category qe: 

. 25% Category &~ 

. 10f Category 5 


Then, by using the mean cloud. perceitoge 
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